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[If 1 1 

[ft^a 2 1 

ho 

t-t^^V-t::^ ho 
[W*:a6l 

v>-fey ho 

[it*m 7 ] 

if ^:^[ 1 J-|B«o 7 > >fe -7 h t?* o r . 

tcSlt ^^^Tt <7)¥M -e^ »f ? n/c ?^?^t>c<7) W^M7&*ll»fi<J t;— 
#x.;2> i ^ f^-^mMii^. iBS/h^i^i:^2<^i£:^'gIil4(^raiCi5V>T-#^3^$tL;|,c: t * 
#mt-r'S7>-fey ho 

[lf*:^8) 

% 1 <OiiJnib*ii. H 2 (om!&)iC^(om 1 / 1 6 ^m±. 1 ^iJlLTTab ^ h t 
■t--5 7:^-ty ho 

imim. 9 ■] 

n 1 <oJiinJt^t±. m2(Dmmitm(omiy9x;$>^^tis^w^t-r^9>'ty ho 

1 0 1 

mWitir^^y-^ny ho 
[if 1 1 ] 
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[»*:® 1 2 ] 

If 1 1 \Z%t^<D V > -b h t?^ o 
•fey ho 

1 3 ] 

^£&{±> ii^-^j:< 1 -^(omnuimi- ^ ^ t iWMt-r ^ ^ y Vo 

Iff*:® 1 4 ] 

lf*:Sl 1 i*lSfi<^)7>-fe'y ^-e*oT^ 

W:t-t^^y-^y ho 

m-^m 1 5 1 

H^:®! 1 Hlfi«<^9;x-fey h-t?^c)T> 

m^m 16] 

•t^y'y^y ho 
1 7 1 

tt^iSi otciB«<^9>"fey h-es^oT, 
^Wc.t-t^^>'by ho 

m^m 18] 
im^m 1 9 1 

ir^t^^^^'ty ho 
W*ai 8 t'|5«0 7 >^-fe«> h-e^oT. 

^ i t '&#mfci-'2> 7 >'-fe y h o 
m-^m 2 1 1 

*/jNifM60JSa>6*ft:*cifMOigScol^j2/3m±-t?^^i ii'Sri^mt-r^^^-fe-;/ ho 
[fi*:*2 2] 
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2 4 1 

SDL. 

II 1 <Dliinlfc^{J, ^2 0iiSnit^<^j^l/4>f§J^±, lf&JlJJLT-e*)SC t =Sr#m^:■r 
^ 7 > ho 
l»*:®2 5l 

^ 1 <7)JiljnJt^{4. ll2<0iiJinJt^<^i^l/'3f&T^«&C:i:«-#mi:1-'2.7>-fey ho 
[W^:^ 2 6 ] 

^rs-^^tt^t^^-jj^ 'b^?«9. 7^-feyh izm^ ^ fitz^nu "k^hKm-r^^t^ 
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[0 0 0 1] 
[0 0 0 2] 

> mm<Dm^ttiit7f^m^m\:^. ^m^fitiumzi3if:hmm^jzim^j:nmz 
K-oxmmt^if^cit-^^$)^o x^fzifi^x^ BM\z^-x.^m^ (^^^) *fftt 

[0 0 0 31 

, mm^l 0- 5 7 4 9 0 ftm3?)^M^O^;tt /c(i^P^ll#*l|$tLfcB#. M 

1 1 1 0- 5 7 4 9 0 -^<&^ 

[0 0 0 4] 

fz \mm) \>z^x-t ^ t ^ . aititOT t ffliani^ t ij-'^mir ^ mmmi^^-x § < ^ 19 . 

[0 0 0 5] 

7.YV^^mtiA^^ <\.X^ ■f^j:t>%X^hfz\i1f{i?i'j:^.^^<Dmi^m.m.^mm\^X. 

[0 0 0 6] 
[0 0 0 7] 

-mz^ ±m^m\^^xj^m^ft^<Dx. ^mm^^xa^ mmm^mtLxm 

[0 0 0 8] 

■t:zx. :^^m<D^i(ommit:, ±fpi,zmm-^f^^tm^mi,zxy)^^fL?>^^)mM^j: 
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[0 0 0 9] 

mi^^^ L xmt^ mmm^^ir ^ =^?^^t(tcoifM l> m^-:}j\^ ^^^^^ xw^m 
iz<Dmmmi-^x. ^ WLizmmi!)mMm iz m cj^vtis x x/mmm ^ ^^t ^mm. t-r^ 

o 

[0 0 1 01 
[0 0 1 u 

[0 0 121 

^ o 

[0 0 131 

Mtcti. ^1 isxx/m2(7)ii:±mMi(Dm'mmii. ^firfLmiiij:v'm2(Dm-mit^ 

[0 0 141 
[0 0 15] 

[0 0 16] 
[0 0 17] 

^mmmijn-r^m2^±mmt^:^u m ^ xu^m 2^-^mMKis\,^xm±omm'S:-^ 

[0 0 181 
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[0 0 19] 

[0 0 2 0] 

S o 

[0 0 2 1 J 
[0 0 2 21 

[|&|g<^)=!g&*l 

[0 0 2 31 

a#<^^$!li|5iStC:fett'2)«^^M*jqix.^ i i:;&«-ei -2,0 
[0 0 2 4] 

[0 0 2 5] 

<Dm.mz^\^^x. m.m^msiK-fhfzit:\z:)5n-^^'rmm m^i^. . ty;^ 

[0 0 2 6] 

{mmMm i ) 

xdiz. 7>-fey hi{±, x:^mi,zm^. e:M<DY-z^mxwmLfzt^. ^m^'b^ 
(^^ijj^fnn^) 2oi. ^?pt'sy'WM«:?>*#ii±i*i]-r-?>^2oi£^ii^ (m^ow 

Mi^) SOt^^-r^o ii^#^4 0 5&^^^2Oi£:>s:II:^3 Otca^^tLTV^;?,,, 

aiiE# 2005-3009070 
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10 0 2 7] 

^^t'. 132 (a) ^:V>L (c) ^0mV^j:Tb^h. mMmm 1 <7)^ y V 1 ^m^-t ^ 

±m<D^mMio. 20, 3 o<D^mi^mz^\,^x^y)mmKmm-t^o mi^2:z}^m2 

o 

[0 0 2 8] 

c:<^EgAilfi, 13 2 (a) (^lEMiais J; W^ia 2 (b) <0fi9MI3lci5V>T, ^^<^^i5$ ( 

H) ^mL. m2 (c) (D^mm\zi3\,^xm^(om^^~mtL. miisj:vm2MMm. 

12, 13 ^mir^mJ^^^<omm l 4 =^^-t-^o 0iglc{±. Eg^f|<7)jgM 1 4 iilE:)jJ^ 
-e*i9 (E:ftil{ijEEg:^^-e^i9) . ^l is J:t/^2^t:^m<^S^{ii:vMc^Lv^ (Li 
= L2) o ^hiZttmiZii. ^fL-efi(DlEmM^(0-^-^ (H) ti, mi5J:C>'m2M:^m 
12.1 3<^M$<^^:S-e^o-C (H = Li / 2=L2/2) . jEEg^m^rfll 

[0 0 2 9] 

0 2 (b) (Dmmmkz^^^x. '7>'^y y i<omi<ois:i^mm.i Q\i^ minnm^m 
mM^'t^-r^o mmiz^ ^20*^:^111^3 o(i. ^i^^^t=^®^Y-z¥®5 3 i:. 

7 v-b y h 1 ti, ^1 oiS::*:^^! 0 m4^miit2 0 m2<D^izm^3 0*«. #0 
[0 0 3 0] 

tzi±xij]^},zi3if:h^m:izm^LxMmmKmmttiitm'j^-ir^o :^mMcow:±m. 

i^l 0, 3 Oi3j;?/^/jNii^2 OlcML. -ffi^O Y - Z^MT'^if^ tLfcTOOJaSiS J; 

tii±^mm^j--ir:h^M(Dm^tLxMm-r^^t:^^x^^o #11:^1 0, 2 0 

, 3 oi,z:^\,f;b~MMmm<Dmm. ^^z^mmmit. x:)jipnz:^if^^m:^^^y>^ 

[0 0 3 1] 

:^^m(ommMm lo^y^y y nzx tm. m^xxr^2 <D^±mit 10, 3 ok 
^^^xM±<Dmmm^-^k^M±m'm (Y-z^m5 05x7^5 3x^mLfzmm) a. 
K\^^zmM&)K^mx^^x. mKmKmc=M^j^:iki3j:xf±^^imL. m4^mM2 

[0 0 3 2] 

B^xmrnrnz—ii^mf^^fi^, < t ^) 1 ooii]!jpe«j*M/h<M^2 0 a. 2 0 b*5 J: 

xfiu^mmsoa, 3 0 h^mLx\^^xi,x\^^o ^^±mmi 0, 3 0 iz^\,^xm-^<Dm 

[0 0 3 3] 

mi^xv'msK^-rx^iz. mi<DiKizmm mm^ommm) 1 o<r>%mmi 1 
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i^,^.tLx. mnmim^-r ^ 3 <:>(DiB. mm.) 1 5 a. 1 5 b, 1 ei^^mmmm^^ 
mv. mi(DW:-^m^i oojsmi 4i3xzf—M<Dmmi 7 a, 17 h-/)^wm^n-^j:^^m 

[0 0 3 4] 

i^i;. v>'-by V i-hmnm<Dm2M-^m<D&'^(D^^ (L2 /2) /ittaitft. 
^zni)^':>xm<^\^^-tfix\^^fzmin.mmt. mmtiy^-hmik^fi. B\%-tbWhfi^:it 

[0 0 3 5] 

> ^2 604^::^^^ mmwrnrnm 3 o=^M-t-^3o(7)a (^^) 35 a, 35 b, 3 
e-A^mmm^k'kwmL. mm^ xxjp—M<7)mm 3 7 a, 3 7 b;&^'^li$^^^:v^«^^f u 

isxx>'2<7)i!:±mi^i 0, 3 0 tc:fev^TS:^cDra«*-%^x.;&m:^|ffM{±. 

[0 0 3 6] 

2 0 tmi!immt(Dmmt!^mmLxmiRmm^7t<Di^Lm.Kmm^^^:^7'y^t^Km. 

[0 0 3 7] 

(7?!^ 1 ^5 j:J>*H2^^iai 2, 1 3 0:S$ (Li , L2 ) fi. Sfittcti. ^8 5~*^1 8 
0;«m(^)|6HiC2fe^o Eg:^m(D]«$ (H) li. UMKii. m 4 2 . 5~*^9 0/<m 

<7)^Htc3b^o -r^^**. H 1 colfi;:^^^^ 1 o is\^^xWL:k<Dm'mm^-^^^Mi^mmii. 
ms 5^^1 8 0 fim<r>mMt. ^4 2. 5 9 0 m mO-^^ ^m-t 

[0 0 3 8] 

i-^j:t>-ib. ■myhmwiDmmisjiXfM-^Tf)^. 2 . s-i^a o/zm. ^2 1. 2 

0J-i5tt'5>S:;^ifM<7)©f®m<^*^l/4 (l/2 0g^) J; ^ tc^ft^tL^o 

^ibtcMtcji, miymm<omm:^xv'M^^'. m±m'm<^mM^xxfM-^<^m2y3i^j. 
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[0 0 3 9] 

^1^1 0. 3 OlC:fett^m:^»fMP^OM (D) . i-^*3*,Y-Z¥®5 3 (D 

[0 0 4 0] 

> <i!iM2 i^feio^-ffiOMs 7 ^mm^K^m-r^ xd^^Mmm'ms 8^*ltv^t^> iv^o 

tfz, HJl 5&v^LEI4lci3V^Tfi. II2 01£±^^3 Olcm^;g;tL7t'£^#g|5 4 Ofi. = 

[0 0 4 1] 

2 ) 

m.mmm 2<D^y^-y v 2ii. ^/Mii^t^ 2 <Ditizmiit<omz-'i^m5^^tifz-^mM. 

[0 0 4 2] 

mmMm 2<Dy>-^y h 2 (^-^mm eon, m6^x-c^m7 Km-r x^k. m^hmm 

2 0H^tt^«/jNifMi:^K6<Jt'|WIDYi5J:t>^Z:^f6]^-^ 1 y . 1 z =^*i-^H^3^^Jg 
®6 1 t L. X:^fS]vhife 1 ^ t1-^H:^;a<7)^?^5^Jfc>c:^^L. ^/]nM^2 0 t^2 

Ote:^'g|^3 0<^P^i;i3tt^3^JK=S:tt^i-^7taC)iw^Jt'b*t<2>„ Ltnb^-oX, ~^mm6 

i<zm-<7)=MMM^<Dm'mi^-t^o 

[0 0 4 3] 

1 2 0t3:fclt^ft/h®fMtCOV^TmHJL?tOt|WI#. *m?^^2tC 

;feV»T. ^/h0i^2 0 fc|l2«:^|H^3 0<OP^(^^Jg^r+^lcM5ti-^fci6J-{±. 

^^6 oo^®co^S:feJ:TO$ 1 y , 1 z Ji. 0, 3 Q<Dm:km 

m(Omm^J:V'i^^Li , H(D^^iik± (lyfeLi/2, lz^H/2). ^fbtcSfM 
t-{±2/3m± (ly^2Li/3, lz^2H/3) ^^fc -2. J: d tL;&o 
[0 0 4 4] 

1 tmm. MMMM2(D^>^y h 2 |gI8^J:t;fg|9 fC^i-J: 0 

iz. mizx:^\^i,zr&<^xmmz-^^^^ft^, < 1 ■o(Dm.M^j:mybmM 

2 0a, 2 0 b ^ — ^Mit 60a, 60b.:feJ: afj£:*:|gi^ 30a, 3 0 himLX\^^X 

[0 0 4 5] 

3 ) 

mi ot:mmL^j:i)^h. mmMm3<Dy>-by h 3 iz^\^^xnm^zMmi-^o nw^m 
3<D7>-ty h 3fi. mi<DM:±mi$i.i o(o^mui i^^ mM^mKD^y^y h kd 
"tfixio i^§i<^^j:^iz^n^fL:h^i:^^, mm^mi(Dy>^y h 1 tmm<^m^ 

[0 0 4 6] 

BIO (a) iz^\,^x. m2<Dis:±'miiL3 oiz^if:hY-z^mxmm^fifzmm<7)m 
^^xtpmiB.<D&^ii, ~^mB5 4x^i-^m immitm -eit:^e<jtz^^<;&^-^ 
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oiz^if^m-m(D7i^^xzjpmm<DM^i!}^mta't^itm (k) a. ~:J3<d.^M5 ex-mi- 
) o mi<D^i^m^l 0<D-^(o^Mb 6o<fcjiE (k2 ) fi. ^2<Dmi<:mMZ 

mm 5 4 -CTP-r^gse ( k o ) a: iwi d-c* ^ . -fi^^o,^.^ 5 7 X7^ir^mt-m%.m. 5 4 -e 

7r;1-^iB<^|5jl/4f& (ko/4) T-*^o Mizfi, ^ 1 c7)fe:^^^i 0 icistt'&KfM 
oi^$:fej;(yf/gSo«$oiiipjfc^ (k) {i. tl2<^j!£:*:^jt3 oo-etLj; ») ^,j^i/3 
f& (ko /S) idt^^W-^tL* (ko /4^k^ko > »iStl{±. k = ko /3 

) o 

[0 0 4 71 

L7t:d*oT> »i<^te:fc^:^i 0 tcisJt^ SfMoSfM^oiiiinik^ (K) fi. ^2oit 

:^ffiJ^3 0 tC:fett^ttlfM<55©fM«0±ijjnJ:b^ (Ko ) (Dmi/l 6^^ (l/4 0g^) iJJl 
±> 1 ^^i^XT-^^ 19 . MtC{±. #^1/9 (l/3<7)g^) x-^h (Ko / I 6^K^ 
Ko, $fittC{i, K = Ko/'3) o m^kt^ -?-tL-rtL<^J£:^:fe j:(yf,^/jN^it<7)^?^?^;bt^ 
#^-r^E:^m<^||i:fej:yf^2M^^#oft$ (Li, L2) ^-'|W|D-e. -?-oi^$;e>-'jN-:^ 
^o^^T'^^t^ (H = Li / 2=L2 / 2) -e^^iii, ^ 1 <^ffi::^^ilc 1 oox^ 

FfilcOS^fi. Li /2;d-ib2 Li co^H-e. "MtCfiS Li /2(7)^H(C2bi9. mi 0 ( 
a) tc^-r^i^^i uc;j3tt'S>^^:^^{i, mi^" -4 5' <^^Htcab>), $figtc{±^ 
18.3° i:^r;g)o 
[0 0 4 8] 

l<^ffi::^«i^l 0O3feMl l:d-'«Ml a: ^)^< ^:-5o Lfc;&^oT. mm,mm3<D 

7>•fe•7^3f±, «iejita«Srttcj: «#tr#x.^jg;5^^j: ^j/h^ <-r<i. 

[0 0 4 9] 

C:tLtT'UiggL^cm»Sl ^v^L3 09>-fey hti, ?,(f#l,{zi|^$tL^ 
i^tc, 7r-^-;'^'^OjBffi^-^-ytnX^ (FANUC ROBONANO «-OiA. ^^MU 

10 0 5 0] 

{mMm 1 ) 

mi l^rv^Lmi 3 =lr#ML***P,, 1 L 3 1 7 ^--fe h 1 0 

[0 0 5 1 1 

^Bf?ai(^7>'-by M 0 1 {±. mi 1 (a) iz^-r^^iz^ ^^:kmmi 0, 30^ 

^-f^o tfz^mzit^ U^^A Q\t, mil (b) ^J;?/mil (c) i-^l-i^tc 

Mt^i!'-* < t ^> 10<0^^>/N*8 l3&«?^^$tt^o t/S, 7V-ty M 0 lO^^fP 

1 l#i5tc;fev^-c. ^^:&< looHp*|5 7 2>6^ -g?!)^}?, mil (a) -CtiHg/jN'^^ 

2 o<Dmm7 z^Kwnhfi^o mnu7 2kt^ ^^<Dm^^^\.x\*^x^^\,^ifi^ ^.m. 

[0 0 5 2] 

. •^^>^^'8 li^tC{4m/Mb^39-*fv^-rA (;.TAS : Micro Total Analysis System 
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;^ 7- A J: J9 it ■^;6-oS^ ^ i t # ^ o 

[0 0 5 31 

lai 1 tc^-riii^7 1 tP^pgR? 2 iOft^ I? ir, M 0 Iti. Ell 2tc^-t- J: 

[0 0 5 41 

mi.zmx>'^m^<D (mi 3T*{i2o<7)) mm? 5, 7 e^^v. ^nu4 op^i,ni^m^ 
75, 7 6 tmrniz^m-t^mwco^^y^-^s 2. s 3i)^i^^^fi;ho t/z. ^^mi 1 

#i5tC:feV>T. #ilJ^7 5. 7 6 tM^*«moMP«B7 7 a~7 7 c, 7 8a~78 
cp{»^ -^Jx-ff. mi 3 T'fil^ 1 (7)K;:^<|Ijt 1 0. m4^mm2 0. i3«J:y^^2C5ig::fe^jt3 

o<7)ti®tc?^^$tL^o -e-LT. #ii^7 5, 7 6 tcm=&<2,mw*@eML. 

8 2,8 3 tc«jo/t^ ^t-b^-Hj-^igitr. SiM<^iJa.M:^tcov^T^;W^1--2,i t,6-'-e§ 

-So ^)^v>{i, m^^mM^-tfLrtKo^-ry/^'s 2, 8 3Km±L. ^m(oma^7 7 

, 7_8^^LxmM^i^\^iZ^^.m^^;h:it^^X'^^o ^mn^7 7 7 8 

f\^c&^m^um^h:^^:h>'-h (m^-^T) xm±u ^^HK^MLxm^mmmm 

2f*«r®J^7 5. 7 6 tCJ:l9MLT. #^-V>'^n-8 2. 8 3 I*ltC^ih^ tLTt^^J^J^-^ 
[0 0 5 51 

x.(^. -^tO«|i=J-^^r^giP^7 7. 7 8;i^e>mffi$-tir^^:. mMr^<7)fii^;{,JiE$|tcj^ 

[0 0 5 61 
2 ) 

mi4;feJ:?7mi 5 ^ #Hg t ^: e, . mmfM 1 ^j: L 3 <7>^^m 2 <D 7 > ^ y V K-o 
[0 0 5 71 

^?^22 07>'^r-y M 0 2(±. m 1 4 JC^f J: ^ (I. /^i6(7)Z;^lfi]tC 

MW'^m^cTj^JLQ 1 a~9 1 dt. ^ti^m±-r^fztb<D^^^um-h^j:^m±u 

li^Jli^^^"^*" "^"^^^LQ 1 a-9 1 d«^j=^#tf^/h«fc#^/c(iig# mm 

^r) Sr^«L7tm. 1 a~9 1 d7!r^hmm,L^j:\^^ X l,z^tiim±^9 2xm± 

[0 0 5 81 

l^X^^^titz'7y^y h 1 02 ^^i^iz^MLXWrnhXis < t ni^^miL 
^9 2 ^m^ir^§L5mnMm^^^\,z^^fi^ *K?L9 l a~9 l dtCJlX^^tLZ-ii^j 

oz:^ia]tc^it^J¥<^3&-'^?L9 1 a~9 1 d<DW.WitLm.^zis\,>xm^£^ii^\,zi^jSL^fL^ 
.M.^m\z\.i, ^ihSi592{i. mi5 (a) i^z^ir X ^ \zmm\.fzW-^^y^-f ^ ^ kz^ 
**v>{imi5 (b) \Z7Ss-t2^i\zWL^^y^-t:hX^\,zmm^fL:ho CL^LT. #^9 

1 a~9 1 AKW§''^fLtzmn^^^^^^nm-^mm'r^^bi^x^}bo 

[0 0 5 91 

'SriS. gS?^Mli3J:y^2 ir:fev^T. 9 ^-t h Oili^ 7 1, ^^>/n'8 1. ^XXfmil 
9 1 a~9 1 dti, ^m#^^{f#^iCS^$tL^i^jc, M£«^J^^i^-v'lx-if;fcifO 
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[0 0 6 01 

(mmm^ 4 ) 

[0 0 6 1 ] 

[0 0 6 2] 
[0 0 6 3] 

n?£:.5S?S^^2i^i'^ ^^^^^^"-'^^ 7^>J:i/|IIl StciJV.T. ^/hffl^2 

1? J > ' ''i^^^^ 10,30 tc;bnt*«^^MWom5 (S) ?C 

[0 0 6 4] 

^5ff '^^ f V '^''^^ ^M^^m^-m^^ J: o'i£:t««i=^^ 2 2 o tc^ttr- 

[0 0 6 5] 

fil^^i^^^l^^^' ^iS«4 09>'-b-;.h4(^^10*?:±^itl OtC^V^T 

it^^-tSSf ni^Lt^S"^^ ^K^fis^^^i o<Dmm<7)^^±^mmt^itmit 



[0 0 6 6] 

[1^1] mifi. ^^mizm^mmm^mi(D7>-i^y h(7)^^mx^:s>o 

m2] 112 (a) ^tv^L|I12 (c) {i, -e-tL^tL® 1 tl^Fi-^ :^-t h OiEMI^ 

[US] HSfi, ^W^lOSUO^^-b^;/ h(7);^taiaT-^^o 
"^4] m4 (a) ^V>L04 (c) -tfL^timS iZ^-Ty^^y h<DjEmm. 
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[1151 0 5 (a) ^rV>L|lI5 (c) ti, -etL-r^x^ifemU OglJO 9 >-fe 7 h Oi4 
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